Copy for the designated Office (DO/US) 

PA^NT COOPERATION TREAT^ 



PCT/J POO/042 16 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
JAPON 


Date of mailing (day/month/year) 
26 April 2001 (26.04.01) 


Applicant's or agent's file reference 
AP990801PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/04216 


International filing date (day/month/year) 
26 June 2000 (26.06.00) 



1. Th 

X 


e following indications appeared on record concerning: 
the applicant | the inventor j" j the agent the common representative 


Name and Address 

KOMATSU DENSHI KINZOKU KABUSHIKI 
KAISHA 

2612, Shinomiya 

Hiratsuka-shi, Kanagawa 254-0014 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

the person f | the name X the address j | the nationality f [ the residence 


Name and Address 

KOMATSU DENSHI KINZOKU KABUSHIKI 
I KAISHA 

25-1, Shinomiya 3-chome 
Hiratsukashi 
Kanagawa 254-0014 
Japan 


State of Nationality f 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X| the receiving Office | X | the designated Offices concerned 
the lnternat ' onal Searching Authority | [ the elected Offices concerned 
| the International Preliminary Examining Authority | | other: 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Susumu Kubo 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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PA TC NT COOPERATION TREATS 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
JAPON 


Date of mailing (day/month/year) 
26 April 2001 (26.04.01) 


Applicant's or agent's file reference 
AP990801PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/04216 


International filing date (day/month/year) 
26 June 2000 (26.06.00) 



1. The following indications appeared on record concerning: 

X the applicant | X| the inventor | | the agent [~~^ the common representative 


Name and Address 

1) KOMIYA, Satoshi 2) YOSHINO, Shiro 

3) DANBATA, Masayoshi 4) HAYASHIDA, Kouichirou 

Komatsu Denshi Kinzoku Kabushiki Kaisha 

2612, Shinomiya 

Hiratsuka-shi, Kanagawa 254-0014 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 

> . ,. " ,. • ■ . 


Teleprinter No. , . 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person J^j the name X the address j~] the nationality QjJ the residence 


Name and Address 

1) KOMIYA, Satoshi 2) YOSHINO, Shiro 

3) DANBATA, Masayoshi 4) HAYASHIDA, Kouichirou 

Komatsu Denshi Kinzoku Kabushiki Kaisha 

25-1, Shinomiya 3-chome 

Hiratsuka-shi 

Kanagawa 254-0014 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 




4. A copy of this notification has been sent to: 
|~X] the receiving Office [jx] the designated Offices concerned 
i ~] the International Searching Authority j | the elected Offices concerned 
j J the International Preliminary Examining Authority | | other: 



The International Bureau of W1PO 


Authorized officer 




34, chemin des Colombettes 


Susumu Kubo 




121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/306 (March 1994) 




003987668 
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P ' ~ENT COOPERATION TREA^~' 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



To: 



Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 



Date of mailing (day/month/year) 

18 May 2001 (18.05.01) 


ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 




International application No. 
PCT/JP00/04216 


Applicant's or agent's file reference 
AP990801PCT 


International filing date (day/month/year) 
26 June 2000 (26.06.00) 


Priority date (day/month/year) 
27 August 1999(27.08.99) 


Applicant 

KOMIYA, Satoshi et al 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 



22 March 2001 (22.03.01) 



□ 



in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

'QJ was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of W1PO 




34, chemin des Colombettes 


Kiwa Mpay 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




JP0004216 



Copy for the Elected Office (EO/US) 

P^ENT COOPERATION TREA TV 



PCT/JP00/04216 



From the INTERNATIONAL BUREAU 



rU 1 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
JAPON 


Date of mailing (day/month/year) 
30octobre 2001 (30.10.01) 


Applicant's or agenfs file reference 
AP990801PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/04216 


International filing date (day/month/year) 
26 juin 2000(26.06.00) 



1. The following indications appeared on record concerning: 
[ ] the applicant j^J the inventor X the agent j ' j the common representative 


Name and Address 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | | the name | | the address I | the nationality | J the residence 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

The agent identified in Box 1 has renounced his appointment. 


4. A copy of this notification has been sent to: 
| X| the receiving Office j [ the designated Offices concerned 
| | the International Searching Authority | X| the elected Offices concerned 
| X| the International Preliminary Examining Authority [ ] other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Susumu KUBO 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



004410857 



Copy for the Elected Office (EO/US) 

PA TX :NT COOPERATION TREATS 



PCT/JP00/04216 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
JAPON 


Date of mailing (day/month/year) 

30octobre 2001 (30.10.01) 


Applicant's or agent's file reference 
AP990801PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/04216 


International filing date (day/month/year) 
26 juin 2000 (26.06.00) 



1. The following indications appeared on record concerning: 
I ~ "~| the applicant | | the inventor | X| the agent I | the common representative 


Name and Address 

SHOBAYASHI, Masayuki 
Ikebukuro City Heights 701 
18-34, Minamiikebukuro 3-chome 
Toshima-ku, Tokyo 171-0022 
Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | | the name j ""] the address | | the nationality j^J the residence 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

The agent identified in Box 1 has renounced his appointm 


ent. 


4. A copy of this notification has been sent to: 
fx] the receiving Office the designated Offices concerned 

the International Searching Authority . | X| the elected Offices concerned 
| X| the International Preliminary Examining Authority | | other: 



The International Bureau of W1PO 


Authorized officer 


34, chemin des Colombettes 


Susumu KUBO 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 004410857 



0' 



'ATENT COOPERATION TREA] 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



O 



Applicant's or agent's file reference 
AP990801PCT 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP00/04216 


International filing date {day/ month/year) 
26 June 2000 (26.06.00) 


Priority date (day/month/year) 

27 August 1999 (27.08.99) 



International Patent Classification (IPC) or national classification and IPC 
C30B 29/06 



Applicant 

KOMATSU DENSHI KINZOKU KABUSHIKI KAISHA 

1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

I — I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — » been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 
j 22 March 2001 (22.03.01) 


Date of completion of this report 

12 September 2001 (12.09.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELlflWkRY EXAMINATION REPORT 



Inj^anonal application No. 

PCT/JP00/04216 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages * 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



[ | the sequence listing part of the description: 
pages 
pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| ] the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| "I the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 I contained in the international application in written form. 

1 I filed together with the international application in computer readable form. 

1 1 furnished subsequently to this Authority in written form. 

j 1 furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 



The amendments have resulted in the cancellation of: 

the description, pages 

1 I the claims, Nos. 

Qj the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as 'originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELI 



^to^ Int^mati 
ifJ^RY EXAMINATION REPORT 



Intggjational application No. 

PCT/JP00/04216 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 5,8,9 YES 

Claims 1-4,6,7 NO 

Inventive step (IS) Claims 5,8,9 YES 

Claims 1-4,6,7 NO 

Industrial applicability (IA) Claims 1-9 YES 

Claims NO 



2. Citations and explanations 

Document 1: JP, 1 1-189493, A (SUMITOMO METAL INDUSTRIES, LTD.), 13 July 1999 (13.07.99) 
Document 2: JP, 2000-044389, A (SHIN ETSU HANDOTAI CO., LTD.), 15 February 2000 (15.02.00) 
Document 3: WO, 99-57344, Al (NIPPON STEEL CORPORATION), 1 1 November 1999 (1 1.1 1 .99) 

Described below for each document is an opinion regarding the corresponding claim and novelty and inventive step. 



Re Document 1 

The subject matter of claim 1 does not appear to be novel or involve an inventive step on account of document 1 . 

Document l's working example 2 describes defects not being observed when observing with an optical 
microscope the surface of an epitaxial wafer obtained from a single crystal doped with nitrogen. On the other hand, 
the hill-shaped defects described in this application have a width of about 10 u.m and a height of about 10 nm 
according to the description in the specification, and are observed with an AFM, so it appears they are substantially 
different from the defects observed in document 1. Nevertheless, there is no precise definition of a hill-shaped 
defect in the claim, so it seems that the state of a hill-shaped defect is subject to various interpretations. If this sort 
of optional interpretation applies, it is possible that "no hill-shaped defects" on the surface of document l's epitaxial 
wafer applies. Therefore it appears that document 1 describes the subject matter of claim 1 . (If the size (width, 
height, etc.) of the hill-shaped defects were clearly indicated, one could make a distinction from the matters 
described in document 1 .) 

Re Document 2 

The subject matter of claims 1-4, 6, and 7 does not appear to be novel or involve an inventive step on account of 
document 2. 

Based on document 2's working example 3 and the measurement results shown in FIG. 3, it appears the same 
wafer as in claims 1-3 is obtained. Also described are oxygen concentrations and nitrogen concentrations included 
in the scope of claims 4, 6, and 7. 

Re Document 3 

The subject matter of claims 1, 4, 6, and 7 does not appear to be novel or involve an inventive step on account of 
document 2. 

Table 9(b) in document 3 describes not detecting epitaxial layer defects. This appears to be the same as no hill- 
shaped defects. Also, document 3's working examples 6, 7, 21, 22, 27, 28, and 34 describe oxygen concentrations 
and nitrogen concentrations included in the scope of claims 4, 6, and 7. 

Claims 5, 8, and 9 appear to be novel and involve an inventive step with regard to documents 1-3. Documents 1- 
3 do not describe the matters indicated in claims 5, 8, and 9, and that point does not appear to be easy for a person 
skilled in the art to conceive. 
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(57) Abstract: An epitaxial silicon wafer which comprises a silicon wafer produced by a method characterized as comprising pulling 
up a silicon single crystal under a condition wherein when an oxygen concentration is 7 x 10 n atoms/cm 3 a nitrogen concentration is 
about3x 10 15 atoms/cm 3 or less, and when an oxygen concentration is 1.6x 10' 8 atoms/cm 3 a nitrogen concentration is about3x 10 14 
atoms/cm 3 or less, and, an epitaxial film formed on the wafer. The epitaxial film, being formed on such a wafer, has crystal defects, 
which are observed as LPD of 120 nm or more on the epitaxial film, in a range of 20 pieces/200 mm wafer or less. The epitaxial 
silicon wafer contains nitrogen atoms doped therein and also has satisfactory characteristics as that for use in a semiconductor device. 



" ; WO 01/16408 Al lllllk»,iiiiIlllHlIlllllllHlll 



(57) S^: 

*.i±*e#**s*A>i'V y$ ^^%m&i-z 0 %<D*mk i,x , m 

**ft# 7 X 1 0 "atoms/ cm J (Di:t©i||I^|i3 X 1 0 15 atom 
s/cm 3 ^TT* x ^o^^^^^i. 6X10 '"atoms/ c m 3 <D h Z 
<ommm&&® 3 X l 0 "atoms/ c m'SIT (OmfflftfcT , =y y ^ y 
£ & o §1 t ± if £ f? 5 o w J; «9#ibtv/ci/y a^!)x/Ni|:z 

ma±OLPDt UT«ffl!|$tL5^S>:RBdS 2 0 fi / 2 0 0 mm 



WO 01/16408 PCT/JPOO/04216 

1 

nit: 0 £ > As *S V 3 > $ =^ ' N 

i 

>vTM\z&rt ^uj^^^ja^nir ^^^o^^TK#i^-r x&Tnmnftmmm 

zoXoteztfrb, ^B*y?v**-& (czfe) (^i5¥^^W^^^ 



WO 01/16408 PCT/JPOO/04216 

2 

bftitjttf ft feftv^tv^ 5 «t 5 x-t'mmiz&tfz 

1^1 20 nmWLPDt UT«ill $^5^i^CPl&^ 2 Ofli/2 0 0 mm 

(3) ^e^^f^^/^^^iw 1 2 0 nm^LPDt LTH$]£ft5 2£ 
jS^|5|&#2 0l@/2 0 Omm-)xAgT^^Wt\ ^!f£ K-tT^^Uft 



WO 01/16408 PCT/JP00/04216 

3 

( 4 ) 7X10 "atoms/ c m 3 <D £ t <7>&ff 3X10 

15 atoms/ c m s -CJ&»0|fcJfcfcgflS 1 . 6X10 "atoms/ c m 3 <£> £ # tf>g^$t^ 

(4) Ei©f3^7/w^y 3 y|8^y^ h^it^feo 

( 6 ) KXftfttf 7X10 "atoms/ c m 3 <D «t f 3X10 
15 atoms/ c ni 3 J^T-C^O^^^^^ 1 . 6X10 18 atoms/ c m 3 <£> t f Oli 
SI^3X 1 0 "atoms/ cm 3 KT«|^i;$)5iifi&«igIt^ 

( 7 ) 7X10 "atoms/ c m 3 <D t § (OmmM^m 1X1.0 

"atoms/ c m^TT'^O&iif 1 . 5X10 "atoms/ c m 3 <D t # <£>^iS§ 

28&tf5#Jl X 1 0 "atoms/ cm 3 ^T^^fflrt^fcS^^^^^t>^mil^T?fc 

( 8 ) £JHttfti|$%<Z>£Xft&d3 1X10 "atoms/ c m 3 ^ P>3X10 "atoms 
(9) (8) Cfctt^y aWV'sfs' MCJfeV^ ^gr>y aW^y h 

xt°lriU£xb^dri/t^>y ny^xA©gIHSH5^lfe(i, III 1 (c^ 
$tl^i9t-> 1 0 fi mt'I$iJ5|!) 1 0 nm©fi^KT'fcof; (A 



WO 01/16408 



PCT/JP00/04216 



4 

tfS, ZOSiftXffiife, alt 0 tJ7rc/^^®(c*5V^TL PD (Light Poin 
t Defect) £ LT#li!!l$tl60T% L P D t LT^S!! £*l5:Kfo&tf>- 

ft p b p ( c x ^ £ # # Sft £ i- £ r. <h a* t# 6 o 

mitt, #3&95#fcfc:J: 9J5ja.$ftfc t&V&tei <n%m&WLW-tZ>tz$><D 

El 3 14 % M^M^ HPD (Light Point Defect) (DM 

& (czfe) X*m&1rZ> 0 ~<DM&K&\,^Xtt, f a^7/M^|:J;ij, 
(MCZ&) t^ffl-T^r iras-e#Sc 



WO 01/16408 PCT/JP00/04216 

5 

#*3£JL£*i5T*£>5 ffltS: ktfX%Z> 0 

]) aWy^y h^(-i3V^T^^M^^3 X 1 0 15 atoms/ c m*&M it5: 

-far iiaot, %\±\fbtitzisy =i>4^=?v h<Dmm&ft\z&\,^xm%k 
* & < a r ^ ^ pjfg ^ & 5 £ 5 & ^ y n w ^ =r y h ^ r. t &x 1 

W}#£x$^t°ig;m(oxmiz.'D\,^xm&LtL 0 
zommmizte^x. h t u#ny^ttifciS2 o o 

mm, pi &£(f B #&< 1 0 0 >ts ^H^f3:8 X10"-16X10"a t 
oms/cm^^S^llWtSt*!:, I^Ht(i4. 9X10 13 ~1. 
2 4 X 1 0 15 a t oms/cm^^SiMcli^iiOL, ifci& i: Ltli 



WU U1/1MU8 



PCT/JP00/04216 



6 

::t\ SSion b LXiMtyfrlSfrft^lft- b LT\ 2 0 0mm©!)xA$ > f;i9© 
LPDf£ (0. 12/imKi) ^ 2 Ofl^T b\ sf ) <D%M^lZ. 
(®SHlt^, = ( 7 X 1 0 "atoms/ c m 3 , |>l 3 X 1 0 "atoms/ c m 

3 ) t mmmm, mm&m) = a. exicw/cm 3 , 1^3x10 

"atoms/ c m 3 ) £ *&&m (12! 4 * cD£4#>tf>Hi&§D ^^MT'fc5 
CKDHI4 i !)^^5o *fc, m&b ITi «9MLVNS2p^^^Lfc^(c 
ft, (l&iitftg, ^) = (7X10 "atoms/ cm 3 , 151X10 l5 atoms/ 
cm 3 ) b mmM&, &mM£) = ( 1 . 5X10 18 atoms/cm 3 , |*)1X10 
"atoms/ cm 3 ) b (HU^^H) J>mRB b LT^ $ tt5 Xh 5 

t£o"C com 4 J; *9 , ^ t 0 ^^-^-v^^y = vr>m^^5t(D^i?)lc$f®^M 

ft, ®>|f 7X10 "atoms/ c m 3 <D b £ <£>^|ff it^&J 3X10 15 atoms/ 

c m*£kTXfr^mmM£tf 1 . 6X10 18 atoms/ c m 3 <7) t # CO^^^^J 3 
X 1 0 14 atoms/c m 3 ^T^^fflrt) b 5 (-^U ^^ H B B (7)5I t ±tf £ 



WO 01/16408 PCT/JP00/04216 

7 

ft, S?i!f 7X10 "atoms/ c m 3 <D t f £>^f!f it|£##J l x 1 0 15 atoms/ 

cm^T^^O^^^i. 5X i 0 I8 atoms/ c m 3 tf> £ % (D&mM&fcfo 1 
X 1 0 "atoms/ c m^T^fflft) £ * 5 ± 0 \Z*s ]) a I # ±tf £ 

»llll«'toBBfti:45**»aiOTR««:*St5J:5l:ttitfJ:^. 



WO 01/16408 



PCT/JP00/04216 



8 

8ft*0>tfH 

Tl 2 0 nmJW_hOL PD i: LTM'J^S^iFb^^ 2 Of@/2 0 Omm? 

3. 3itr^*^ir^*ltli: 1 2 Onm^iKDLPDi LTfg$J $ tlSl&fi 
^Pfe^2 Of@/2 0 Omm^x/NglT^SS^ K-tfl^Lfcj&S 

4 . IIMft^ 7X10 "atoms/ c m 3 tf) £ f <7>M!t^^ 3X10 15 atoms 
/ c m'-C^olftfjSfc^as 1 . 6X10 18 atoms/ c m 3 tf) t # Olfll^ 3 X 
1 0 "atoms/ c m 3 T*fc S^ffl^^X.^V^^^^^^m^^^^H^^*5V^ 

6 . IftXftAd' 7X10 "atoms/ c m 3 tf) £ # (Dgsif 3X10 15 atoms 

/ c m 3 KTtio^||I^ 1 . 6X10 18 atoms/ c m 3 <D t t 

3X 1 0 H atoms/cm 3 aT©^iai^^fc5^^a^Sr>^^^^Tfc5^^ 



WO 01/16408 PCT/JP00/04216 

9 

7 . 7X10 "atoms/ c m 3 <D t % <Dl&SWtBt1M>} 1X10 15 atoms 
/ c m^Tt^og||$^ 1 . 5X10 18 atoms/ c m 3 <D t # <D&Xm&&fo 

i x i o "atoms/ cm s &T(nifcmft\z&z&m&&Rx*&imfe&x-hz>mm 

8 . EJHfB****^****** 1X10 15 atoms/ c m 3 fr b3X10 ls atoms/ 
c m 3 <Dm${fo 6 V =» W ^ =* y h o 



WO 01/16408 



PCT/JPOO/04216 



1/4 




h=m 1 0 nm 



W=&) 1 0/zm 



W=,ftJ 1 0 /zm 

N H 



WO 01/16408 



PCT/JPOO/04216 



2/4 




WO 01/16408 



PCT/JP00/04216 



3/4 



CD 








t-^ ujK UJ® 
LU« 








E 


E E 




=t St 


CM 


CM CM 


o 


O O 


All 


All All 




«S & 


Q. 


0. Dl 


LU 


UJ UJ 


□ 


< o 



o 
o 

w 

E 
o 

(0 



111 



m 



WO 01/16408 



PCT/JP00/04216 



4/4 

®4 



E E 



E E 

o o 

o o 

CM CM 




(oo/siuo}e) gfS£0 



INTERNATIO 



SEARCH REPORT 



ional application No. 
PCT/JP00/04216 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C30B29/06 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int .CI 7 C30B1/00-3 5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS ONLINE; nitrogen, wafer, silicon, dop?, epitax? (CA FILE) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 

PX 
A 



PX 
A 



JP, 11-189493, A (Sumitomo Metal Industries, 
13 July, 1999 (13.07.99), 
example 2; Fig. 3 

example 1; Fig. 2 (Family: none) 



Ltd. ) , 



Co . , Ltd . ) , 



JP, 2000-044389, A (Shin Etsu Handotai 
15 February, 2000 (15.02.00), 
example 3; Fig. 3 
& EP, 959154, Al 



WO, 99/57344, Al (Nippon Steel Corporation), 
11 November, 1999 (11.11.99), 

examples 6, 7, 21, 22, 27, 28, 34; tables 9,10,17,18 
& JP, 2000-026196, A& JP, 2000-109396, A 



1 
8,9 

1-4,6,7 
5 



1,4,6,7 
2,3,5 



[ 1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



"E" 
up- 



Special categories of cited documents: T 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing X 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 July, 2000 (12.07.00) 


Date of mailing of the international search report 
25 July, 2000 (25.07.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mttimm^ pct/j po 0/04 2 1 6 



Int. Cl. ' C30B2 9/0 6 



WSE«r*fofc*/NRWH. (BKS#ff#S (IPO ) 
Int. Cl. 7 C 3 OB 1/0 0-3 5/0 0 



H*BB3tJB*fJIMMR 1 9 26- 1 9 9 6* 

B*S^BBHfflff5g^« 1971-2000* 

B#fflg*Mlffl$r3&k$& 1994-2000* 

B*H3lffi»f3BS»<a« 1996-200 0* 



CAS ONLINE; nitrogen, wafer, silicon, dop?, epitax?(CA FILE) 



c. mm-rz t&*bbtizxm 











JP, 11-189493, A(ft^mxHt*^#|±), 13. 7J3 . 1999(13. 07. 99), 




X 




1 


A 


mmm, 02(77*9-* u 


8,9 | 


PX 


JP, 2000-044389, A (IMB¥3Mtt*S;#*b) , 15. 2M . 2000 (15. 02. 00) , 


1-4,6,7 


A 


nmm, mz & ep, 959154, ai 


5 


PX 


wo, 99/57344, ai m 0 ^mmw^tt) , 11. ils . 1999(11. 11. 99), 


1. 4, 6, 7 


A 


7, 21, 22, 27, 28, 34 ^9, 10, 17, 18 


2, 3, 5 




& JP, 2000-026196, A & JP, 2000-109396, A 





iTj g^tnliBXIi«E3feB«lc^r«StbfcS:i»-e*>oT 

iyj ^ic§a^<D*>55:st-efcoT, sss^tfflttfifeony. 



SKSSESSrSSTLfcB 

12. 0 7. 0 0 


BKS3®£f8^<Z>?£i£B 


B*S1*frJT ( I S A/J P) 
100-8915 
JflJsCffl'-l^ ffl Ef5# B£T I4f3^ 


£ + * 8 
®SS#*!- 03-3581-1K 




J 4G 


9 4 4 0 






3 4 16 



«SPCT/1SA/2 10 (S2^-^) (1 9 9 8*7,8) 



